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ABSTRACT

Circular startups are increasingly recognized as key drivers in the transition toward a circular economy. Yet the business models
(BMs) through which these startups operationalize circularity remain poorly understood, limiting the ability of entrepreneurial
ecosystem actors to offer effective support. This study addresses this gap by developing a taxonomy that captures how startups

embed circularity into their BMs, across value proposition, value creation, and value network. Drawing on a dataset of 125

startups and grounded in BM theory, it combines conceptual synthesis, empirical coding, and expert evaluation. The resulting

taxonomy comprises 10 dimensions and 48 characteristics. Our findings show how circular startups integrate environmental
and social value creation, adopt ownership and sales models aligned with circular goals, and rely on cross-sector collaboration to
compensate for limited infrastructures. The taxonomy offers entrepreneurial ecosystem actors a practical tool to assess startup
needs, identify circularity gaps, and design targeted support strategies.

1 | Introduction

The circular economy (CE) has emerged as a guiding para-
digm for sustainable development, aiming to decouple eco-
nomic growth from resource depletion by closing material and
product loops and minimizing waste (Geissdoerfer et al. 2018;
Kirchherr et al. 2023). This transition requires a fundamen-
tal rethinking of how value is created, delivered, and cap-
tured, urging businesses to redesign their core logics toward
circularity. Although incumbent firms hold the potential
for large-scale impact, their legacy structures and organiza-
tional inertia often hinder radical innovation (Liideke-Freund
et al. 2019). In contrast, startups can design circular business
models (CBMs) from the outset (Schaltegger et al. 2016), thus
serving as key agents of innovation in the transition toward
a CE.

Circular startups play a pivotal role in this transformation by
pioneering novel ways of creating, delivering, and capturing

value under circular logic. However, their efforts are hampered
by several challenges, such as limited resources, uncertain mar-
kets, complex stakeholder environments, and long development
cycles, which make the development and scaling of CBMs par-
ticularly demanding (Kanda et al. 2024). Entrepreneurial eco-
systems (EEs) have been shown to mitigate these challenges
by providing support infrastructure, access to networks, and
complementary resources (Bustamante 2019; Woolley and
MacGregor 2022). Yet the effectiveness of such support is contin-
gent upon a nuanced understanding of how circular startups op-
erate, that is, how they create, deliver, and capture value under
circular logic.

Although the literature on CBMs has expanded in recent
years, it tends to focus on incumbents that do not reflect
the operational realities of startups (Urbinati et al. 2017) or
offer typologies that fail to account for the heterogeneity and
configurational complexity observed in circular startups
(Henry et al. 2020). As a result, EE actors, such as incubators,
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investors, and policymakers, often lack the tools to assess a
startup's circularity logic or identify its support needs. This
misalignment can lead to inefficient support allocation,
missed opportunities for innovation, and, ultimately, slower
progress toward a CE.

Addressing this gap requires a structured and empirically
grounded understanding of how circular startups opera-
tionalize CE principles within their business models (BMs).
Understanding these configurations is essential for designing
targeted support measures, evaluating startup potential, and
strategically managing EE portfolios.

To this end, this study develops a taxonomy that captures the
key dimensions and characteristics of circular startups’ BMs.
Grounded in BM theory and developed through a multiphase,
multimethod approach, the taxonomy offers a tool to classify
and compare CBMs systematically and provides practical
guidance for EE actors. Our guiding research question is as
follows:

What dimensions and characteristics define CBMs of startups?

We contribute to CBM theory by showing how startups embed
circularity through distinct, multidimensional BM configura-
tions. This advances the conceptualization of CBMs in the con-
text of startups, where existing frameworks often fall short.

In addition to its theoretical relevance, the taxonomy is de-
signed to support practical application: It enables EE actors to
identify the specific needs and challenges of circular startups,
connect them with relevant resources and expertise, and as-
sess where circularity can be further strengthened. Moreover,
by mapping BM diversity across startups, the taxonomy sup-
ports a more strategic management of EE portfolios and pro-
vides a common language that facilitates coordination and
alignment among stakeholders. In doing so, it helps translate
the abstract goals of the CE into concrete, organizational prac-
tices, thereby supporting one of its most dynamic drivers: cir-
cular startups.

TABLE1 | A comparison of CBM: Startups versus incumbent firms.

The structure of this paper is as follows: Section 2 introduces
the concept of CE and offers a literature review on CBMs, iden-
tifying the limitations of current taxonomies and frameworks.
Section 3 outlines the methodology employed to develop the new
taxonomy, and Section 4 presents and deliberates upon the find-
ings. A real-world application example of the taxonomy is given
in Section 5. Section 6 introduces a discussion, a comparison to
prior work, implications for theoretical development and practi-
cal application, and advocates for continued research efforts in
the field. Finally, Section 7 offers concluding remarks.

2 | Related Work

The CE has become a focal point in academic, political, and
business contexts as a way to mitigate waste and pollution. At
its core, the CE seeks to narrow, slow, and close resource loops
(Geissdoerfer et al. 2017; Stahel 2012). These strategies are
operationalized through a set of R-principles: reduce, reuse,
repair, and recycle, which form the conceptual and practical
core of CE implementations (Kirchherr et al. 2023; Potting
et al. 2017). Although incumbent firms possess the potential to
implement these circular strategies at scale, empirical research
highlights the challenges they face in transitioning legacy sys-
tems. Organizational inertia and path dependencies often lead
to incremental adaptations rather than fundamental redesign
(Ltdeke-Freund et al. 2019). In contrast, startups can embed CE
principles from inception, designing CBMs from the ground up,
integrating circularity as a constitutive element rather than a
retrofit (Han et al. 2023; Henry et al. 2020).

Circular startups differ fundamentally from both conventional
startups and established firms. Defined as “new, independent
and active companies pursuing a CBM” (Henry et al. 2020, 2),
they combine economic viability with intentional environmen-
tal and social value creation. This distinguishes them from
conventional startups, which typically prioritize economic
returns while treating sustainability as a secondary concern
(Geissdoerfer et al. 2020). The difference to incumbent firms is
depicted in Table 1.

Dimension Circular startup

Incumbent firms

Strategic orientation
model from inception

Path dependencies
give them greater flexibility

Innovation type
driven innovation

Organizational

resources and lean structures

Value orientation

Risk orientation

Circularity is core to the business
No legacy systems or sunk costs
Often radical, experimentation-
Operate with limited resources
Holistic value creation: environmental, social,

and economic dimensions integrated

High uncertainty and rapid iteration cycles

Circularity is integrated into existing
business models as an adaptation

Strong legacy systems and path dependencies
limiting their adaptability

Often incremental innovation,
constrained by existing processes

Access to significant resources,
formalized structures

Economic value primary, environmental
andsocial values often treated as externalities

Risk managed through stability and gradual change

Support needs Require tailored ecosystem support (e.g., Require support for transformation (e.g.,
mentorship, legitimacy, and early-stage capital) retraining, infrastructure, and reorganization)
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Operating under resource scarcity, institutional uncertainty,
and limited market legitimacy, startups often pursue more
radical and experimental approaches to BM design. They em-
body what has been termed “resource mindfulness,” actively
embedding use-reuse-recycle strategies in their offerings and
operations (Stahel 2012). However, these advantages are accom-
panied by significant barriers. Circular startups must develop
their CBM from scratch while simultaneously navigating sec-
toral constraints, underdeveloped regulatory environments, and
financing gaps (Kanda et al. 2024).

EEs have been shown to play a decisive role in enabling start-
ups to overcome these barriers, influencing their survival and
success (Bustamante 2019). Defined as “a set of interdependent
actors and factors coordinated in such a way that they enable
productive entrepreneurship within a particular territory”
(Stam and Spigel 2016, 1), EEs comprise support organizations,
institutions, infrastructure, and networks that facilitate startup
development. Their local and regional nature is particularly
relevant for circular startups, which often operate at the inter-
section of material flows, regulations, and industrial networks
(Neumeyer and Santos 2018).

Recent studies highlight that EEs are instrumental in accelerat-
ing the transition toward a CE by fostering startups that embed
circularity in their business logic (Woolley and MacGregor 2022).
However, to do so effectively, ecosystem actors must understand
the distinct structural and strategic features of startups’ CBMs.
This necessitates analytical frameworks that go beyond generic
startup support and allow for differentiated, need-based inter-
ventions (Kanda et al. 2024).

To investigate how circularity is embedded in startup CBMs,
this study adopts the BM perspective as its guiding theoretical
lens. BM theory is concerned with how organizations structure
activities to create, deliver, and capture value (Osterwalder
et al. 2005; Teece 2010). It is particularly well-suited for un-
derstanding novel organizational forms, such as circular start-
ups, that depart from traditional models in both logic and
configuration.

Scholars typically distinguish four core elements in BM frame-
works: value proposition, value creation, value capture, and
value network (Al-Debei and Avison 2010; Chesbrough 2010;
Johnson et al. 2008; Morris et al. 2005). The value proposition
defines what is offered and to whom; value creation encom-
passes the activities, resources, processes, and capabilities used
to deliver the proposition; value capture refers to the financial
and nonfinancial returns generated; and the value network in-
cludes external actors and partnerships enabling these processes
(Chesbrough 2010; Johnson et al. 2008; Lacy et al. 2020).

The business model canvas (BMC) (Osterwalder et al. 2005)
provides a widely adopted framework for visualizing these com-
ponents along nine building blocks. However, the BM lens also
enables deeper analytical work, such as identifying innovation
patterns, mapping systemic coherence, and theorizing new
forms of value (Teece 2010; Zott et al. 2011). In the context of cir-
cular startups, it helps reveal how CE principles are embedded
across structural dimensions, not merely as goals, but as opera-
tional design logic.

To render the complexity of CBMs analytically tractable, classifi-
cation systems such as taxonomies and typologies are essential.
These tools aid in organizing knowledge domains, identifying
configuration patterns, and offering systematic vocabularies
(Nickerson et al. 2013). Although the terms are often used in-
terchangeably, typologies are usually deductively derived from
theoretical principles, whereas taxonomies are often induc-
tively developed through empirical observation (Schoormann
et al. 2023). A process for creating a taxonomy that harmonizes
these two approaches was developed by Nickerson et al. (2013).

In the CE domain, multiple taxonomies and typologies have
been proposed. For example, Lewandowski (2016) expanded the
BMC by incorporating CE-specific elements, such as take-back
systems. Liideke-Freund et al. (2019) identified six major CBM
patterns, whereas others have explored product lifecycle mod-
els, governance structures, or sectoral distinctions (Blomsma
et al. 2019; Bressanelli et al. 2018; Galvdo et al. 2020; Moreno
et al. 2016). Despite growing interest in this phenomenon, these
classifications primarily reflect the strategies of established and
mature firms, leaving the structural and strategic particularities
of startup CBMs underexplored (Blomsma et al. 2019; Urbinati
et al. 2017).

Henry et al. (2020) provided a notable exception by proposing a
typology of circular startups based on five archetypes: design,
waste, platform, service, and nature. However, their typology
was built deductively on an adapted version of CE principles
combined with Urbinati et al.'s (2017) taxonomy and lacks the
configurational granularity necessary for analytical application
or practical support design. Moreover, several startups could not
be clearly assigned to any of the proposed archetypes, highlight-
ing the limitations of a typological approach in capturing the
multidimensional nature of circular startup BMs. To date, to
the best of the authors’ knowledge, no taxonomy exists that both
defines and systematically captures the structural and strategic
logics of how circular startups integrate CE strategies and R-
principles into their value proposition, value creation, and value
network.

This study addresses this research gap by developing a taxonomy
grounded in BM theory and empirically derived from 125 circu-
lar startups. In doing so, it provides EE actors and researchers
with a tool to analyze, compare, and support circular startups
more effectively. The taxonomy identifies key CBM dimensions,
highlights interdependencies, and enables need-based support,
the enhancement of circularity, strategic coordination, and a
shared vocabulary within EEs.

3 | Methodology
3.1 | Taxonomy Development Approach

To systematically identify and classify the dimensions through
which circular startups operationalize circularity, this study
follows a structured taxonomy development approach. Building
on the iterative framework proposed by Kundisch et al. (2022),
the process comprises three main phases: (1) defining the tax-
onomy's objectives, (2) designing and developing the taxonomy
through successive iterations, and (3) evaluating its usefulness
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FIGURE1 | Taxonomy development process adopted by Kundisch et al. (2022).

and applicability for ecosystem actors, illustrated by our process
model (see Figure 1). This methodology integrates conceptual
rigor with empirical grounding, allowing for a systematic ab-
straction of BM dimensions from real-world cases while remain-
ing anchored in extant theoretical frameworks.

The first phase focused on specifying the preliminary objec-
tives. Step (a) involved defining the meta-characteristic of the
taxonomy, which guided all subsequent development choices:
“to facilitate a comprehensive understanding of the key distin-
guishing dimensions and characteristics of CBMs.” In Step (b),
we established a set of ending conditions to determine when the
taxonomy would be considered sufficiently developed following
Nickerson et al.'s (2013) approach. Objective criteria included
saturation (no new dimensions emerging) and completeness (at
least one characteristic per dimension); for further details, see
Appendix A. Subjective conditions required the taxonomy to be
perceived as comprehensive, concise, explanatory, and robust in
the judgment of the researchers (Nickerson et al. 2013). Finally,
we set a clear evaluation goal: to enable EE actors working with
circular startups to apply the taxonomy effectively. Users should
be able to identify a circular startup and understand its CBM
in detail. These criteria ensured a methodologically sound and
practically relevant classification system.

Phase 2 comprised the iterative construction of the taxonomy
across Steps (c)-(e). In the first iteration (Step c), we adopted a
conceptual-to-empirical approach, drawing from the literature
on CE and BMs to generate initial taxonomy dimensions. In the
second and third iterations (Step d), we applied an empirical-to-
conceptual approach, analyzing 125 real-world startup cases to
refine dimensions and characteristics inductively. In each cycle,
we reassessed the predefined ending conditions (Step e) to deter-
mine whether additional iterations were required. The process
concluded once the taxonomy met both objective and subjective
quality standards.

In the final phase (Step f), we assessed the taxonomy's practical
relevance and conceptual soundness through a two-step evalu-
ation. First, we conducted a focus group workshop to validate
usability, applicability, and extensibility. Second, we performed
individual taxonomy applications, including expert interviews,
to gather detailed feedback and identify potential areas for re-
finement. These insights informed final design adjustments,
ensuring that the taxonomy would be both academically robust
and practically applicable for EE stakeholders.

Throughout the process, the taxonomy was anchored in the BM
lens, structuring all dimensions around the core elements of
value proposition, value creation, and value network (Johnson
et al. 2008; Osterwalder et al. 2005). This ensured theoretical
consistency and analytical alignment with established BM
frameworks. The combination of rigorous iteration, multisource
conceptualization, and targeted evaluation resulted in a taxon-
omy that is both analytically robust and practically actionable
for EE actors.

3.2 | Design Iterations for Taxonomy Construction
3.2.1 | FirstIteration

In the first iteration of the taxonomy development process,
we employed a conceptual-to-empirical approach (Nickerson
et al. 2013), enabling us to build on the current body of knowl-
edge at the intersection of CE, entrepreneurship, and startup
BM research. To this end, we conducted a systematic literature
review (SLR) in June 2023, following the methodological guide-
lines proposed by Kraus et al. (2020). The literature search was
performed across two major academic databases, Scopus and
Web of Science, using combinations of keywords such as “cir-
cular economy,” “business model,” “startup,” and “typology.”
This yielded an initial dataset of 1169 publications. We then ap-
plied a multistage screening protocol: First, duplicates were re-
moved, and only peer-reviewed journal articles in English were
retained. Second, we screened titles, abstracts, and full texts to
include only those studies that explicitly addressed both CE and
startups’' BMs. After applying these criteria, the core corpus was
reduced to 49 studies. Through backward and forward citation
tracking, six additional relevant studies were included, resulting
in a final sample of 55 publications (see Figure 2 for the selection
process).

From this literature base, we systematically extracted and
coded recurring concepts related to how circularity is embed-
ded in startup CBMs, following the qualitative thematic anal-
ysis of Braun and Clarke (2006). To synthesize and structure
these findings, we constructed a concept matrix (vom Brocke
et al. 2009; Webster and Watson 2002) (see Appendix B) that
mapped conceptual constructs across studies. This process
surfaced 15 recurring dimensions, forming the structural
basis for the subsequent empirical iterations, as shown in
Figure 3.

4
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FIGURE2 | Overview of the systematic literature review publication selection process (own illustration).
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FIGURE 3 | Taxonomy dimensions: Iteration one two four (own illustration). Legend:

3.2.2 | Second Iteration

We proceeded with a second, empirical-to-conceptual itera-
tion, inductively refining the taxonomy through real-world
startup data. A dataset of 125 circular startups was compiled
from five curated sources: the Ellen MacArthur Foundation's
Circular Startup Index, Crunchbase, Dealroom, EU Startups,
and the Circular Startup Landscape by UnternehmerTUM
(see Table S1). Each source contributed 25 randomly selected
startups. These databases were chosen for their global recogni-
tion in entrepreneurship research (Dalle et al. 2017; McCarthy
etal. 2023) and their established focus on CE-related innovation.

To ensure conceptual consistency, inclusion criteria aligned
with the EU's startup definition (European Commission 2020):
All firms had fewer than 250 employees, were founded be-
tween 2018 and 2023, were active at the time of data collection
(November 2023), and had annual revenues below 50 million
Euros. For Crunchbase, Dealroom, and EU Startups, additional
filters were applied to include only startups aligned with the
definition of circular startups outlined in Section 2. The two
CE-focused repositories already applied these criteria at source.

Digital Integration Sales Model ]
Circular Collaboration Ownership ]
Market Segments

Lend (] = New
{77 = Bdined Characerisic XYZ = Resamed dimension

witn () - Esabliched dimcnsion

In this phase, we conducted desk research to systematically as-
sess each startup's CBM based on publicly available information
(e.g., websites, press coverage, and reports). Each case was coded
against the preliminary taxonomy dimensions and characteris-
tics. We recorded the presence or absence of characteristics and
noted emerging patterns or inconsistencies. Where characteris-
tics proved empirically irrelevant, overly broad, or duplicative,
they were revised or removed. Conversely, when novel or recur-
ring attributes appeared across cases, they were introduced as
new dimensions or characteristics. This inductive analysis al-
lowed the taxonomy to reflect empirically grounded distinctions
within startup CBMs. Figure 3 depicts the changes in the taxon-
omies’ dimensions. Upon reviewing the ending conditions, we
determined that saturation had not yet been achieved. A third
iteration was therefore required to further validate and refine
the classification schema.

3.2.3 | Third Iteration

In the third iteration, we continued with an empirical-to-
conceptual approach, aiming to sharpen the taxonomy's clarity,
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distinctiveness, and conceptual robustness. Using the same
dataset of 125 startups, we revisited all cases with a focus on bor-
derline or ambiguous classifications to evaluate whether charac-
teristics or dimensions required further refinement, for example,
splitting overly broad categories, merging overlapping ones, or
renaming unclear labels. The revision process was supported by
intensive team discussions, ensuring interpretive consistency
and definitional precision across dimensions. Where relevant,
we also returned to the literature to triangulate emergent inter-
pretations, thus maintaining our multimethod approach.

Throughout iterations two and three, we continuously docu-
mented the taxonomy's evolution using an iterative tracking
model (see Figure 3), which visualized how dimensions were
added, collapsed, or restructured. By the end of the third it-
eration, the taxonomy had stabilized at 13 dimensions and 53
characteristics, striking a balance between theoretical compre-
hensiveness and empirical observability.

Several dimensions initially derived from literature, such as “cir-
cular startup readiness,” “type of value,” “business and system
models,” and “industry,” were removed. These were either not
empirically observable based on publicly available data, lacked
discriminative power across cases, or overlapped conceptually
with more informative dimensions. Conversely, we identified
several novel dimensions grounded in the empirical data.

First, we introduced a circularity implementation dimension
to capture how circular practices were enacted, for example,
through reuse, product return, or loop-enabling infrastructure.
Second, a new circular collaboration dimension was added to
reflect the depth and function of external partnerships. Third,
we included an ownership dimension distinguishing whether
a startup retains ownership of its offering or transfers it to the
end-user. Although finer distinctions, such as rental versus
usage-based models, might theoretically yield further insights,
they were often not inferable from public sources. For con-
ceptual clarity and coding reliability, we applied a binary cat-
egorization: producer ownership (retained) versus consumer
ownership (transferred).

Additionally, several dimensions were refined through renam-
ing, merging, or splitting to enhance analytical clarity and
empirical fit. For example, the initially separate categories of
R-strategies and lifecycle responsibility were integrated into a
unified lifecycle focus dimension. This consolidated structure
captures both the strategic intent (e.g., reduce, reuse, and recy-
cle) and the operational focus of circularity across the product
lifecycle, from material sourcing to end-of-life management.
Whereas some dimensions, such as lifecycle focus, encompass
a broad spectrum of practices, we ensured analytical consis-
tency by grounding them in established conceptual frameworks
and clearly delineating subcategories with robust coding rules.
These refinements enhanced the taxonomy's conceptual coher-
ence while maintaining empirical discriminability.

After evaluating more than 20 additional startups without
encountering any new characteristics or dimensions, we de-
termined that theoretical saturation had been reached. All
objective ending conditions (Nickerson et al. 2013), including
coverage of all cases, at least one characteristic per dimension,

and no emerging categories, were fulfilled . Likewise, subjective
criteria such as conciseness and comprehensiveness were met.
We thus concluded the design phase with a robust, empirically
grounded taxonomy, ready for formal evaluation in the next step.

3.3 | Evaluation and Refinement

Following the completion of the iterative design phase, we con-
ducted a structured, two-stage evaluation to assess the taxono-
my's practical relevance, conceptual clarity, and completeness.
Aligned with the evaluation goals defined in Phase 1, this pro-
cess combined (1) a focus group workshop and (2) expert applica-
tion trials accompanied by qualitative feedback. The evaluation
was designed to validate the taxonomy against practitioner and
domain-expert perspectives, as well as to identify areas for re-
finement. Insights from both stages informed targeted revisions,
culminating in the final version of the taxonomy.

3.3.1 | Focus Group Workshop

The first stage of the evaluation consisted of a structured focus
group workshop conducted in December 2023. We convened
a panel of 10 academic experts with domain expertise in BM
design, (sustainable) entrepreneurship, and taxonomy develop-
ment. In line with established guidelines for taxonomy valida-
tion (Szopinski et al. 2019), the workshop aimed to assess the
taxonomy's clarity, usefulness, and applicability in a collabora-
tive setting.

The 2-h session began with a walkthrough of the taxonomy,
during which participants were introduced to each dimension
and its respective characteristics. Participants were invited to
provide real-time feedback regarding comprehensibility, scope,
and relevance of the taxonomy elements. To enhance the prac-
tical salience of the evaluation, we presented three real-world
circular startups not included in the original dataset of 125
startups. These cases served as classification exercises to test
whether the taxonomy could accommodate unfamiliar BMs and
to simulate realistic application scenarios (Cledou et al. 2018).

The focus group confirmed the taxonomy's utility in dissect-
ing the core configuration of a startup’s CBM and its poten-
tial to guide ecosystem actors in identifying strengths and
gaps. Experts emphasized the value of the taxonomy for both
analytical and strategic purposes. At the same time, several
areas for refinement emerged. First, some dimensions showed
partial conceptual overlap. For example, the characteristics
under the preliminary circular production—consumption loops
dimension were found to intersect with those in product/pro-
cess/service design, prompting the recommendation to consoli-
date or clarify these categories. Second, participants suggested
introducing a higher level distinction between product- and
service-based CBMs at the outset of the taxonomy to improve
usability and logical flow, prompting the creation of the offer-
ing dimension.

Moreover, the dimension innovation category was considered
difficult to apply consistently across startups and was therefore
recommended for removal to enhance parsimony. Excluding
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this dimension reduces analytical granularity in assessing the
technological or market novelty of circular startups, thereby
limiting fine-grained comparisons across innovation types.
The inclusion of a separate dimension for assessing the level
of circularity was also challenged. Experts argued that circu-
larity should emerge from the configuration of characteristics
rather than be predefined as a discrete classification. As such,
they proposed treating “circularity level” as an outcome of the
classification process rather than a fixed taxonomy dimension.
Additional feedback addressed terminology: For instance, the
label technical nutrients was flagged as ambiguous and revised
for clarity. Finally, participants recommended including open
characteristicss (e.g., other) in select dimensions such as CE im-
plementation method”and market segment to accommodate out-
lier cases.

Based on the focus groups' input, we revised the taxonomy to
improve definitional clarity, eliminate redundancies, and en-
hance its applicability as depicted in Figure 3. These revisions
formed the basis for the second evaluation phase.

3.3.2 | Expert Application

The second evaluation phase aimed to assess the revised tax-
onomy from a practical, user-oriented perspective and to iden-
tify any remaining conceptual or operational gaps. To ensure
external validity and minimize bias, we recruited five inde-
pendent experts with no prior involvement in the taxonomy's
development. Drawing on guidelines for taxonomy evaluation
(Kundisch et al. 2022), our expert panel included two eco-
system actors from a circular support initiative, one circular
startup founder, and one researcher specializing in circular
entrepreneurship.

Each expert received a detailed documentation package contain-
ing the full taxonomy, definitions of all dimensions and char-
acteristics, and three illustrative startup cases. These examples
served as both an instructional guide and a basis for hands-on
testing. Participants were asked to classify these cases using the
taxonomy and, optionally, apply it to additional startups from
their own experience. Feedback was collected via written reflec-
tions and, in three cases, supplemented by semistructured in-
terviews lasting approximately 30 min. In line with established
evaluation protocols (Szopinski et al. 2019), open-ended prompts
were used to assess the taxonomy's adequacy, applicability, com-
pleteness, and relevance.

We analyzed the qualitative data using structured content anal-
ysis (Mayring 2014), employing a deductive coding scheme
based on the taxonomy's meta-characteristics and dimensions.
This analysis, conducted using QCAMap software, confirmed
the robustness of many refinements introduced after the focus
group stage while surfacing additional fine-grained suggestions
for improvement.

Overall, practitioners affirmed the taxonomy's practical value
as an analytical framework for understanding startup CBMs.
They emphasized its utility in pinpointing configuration gaps,
enhancing circularity, and identifying targeted support oppor-
tunities within EEs. Nonetheless, several areas for enhancement

were noted. First, the labeling of absent characteristics using ge-
neric terms like none was deemed imprecise. We responded by
introducing more explicit descriptors (e.g., no product offering
and no social contribution) to minimize ambiguity. Second, ter-
minology for material properties, such as recyclable, was revised
to prevent misinterpretation. For instance, experts cautioned
that materials deemed recyclable only under specialized condi-
tions should not be uniformly categorized as such without con-
textual clarification.

The evaluation also prompted refinement of dimensions cap-
turing ecological and social contributions. Although their
inclusion was validated, experts recommended greater differ-
entiation within these categories. For example, indirect social
contributions, such as donations and awareness-raising initia-
tives, were identified as conceptually distinct and thus warrant
separate classification. In contrast, the previous structuring of
ecological impact along the planetary boundaries' framework
was considered too abstract for nonacademic users. We there-
fore simplified this dimension to improve accessibility and
practical relevance.

Finally, the taxonomy's structural logic was adjusted to enhance
navigability. The sequence of dimensions was reordered to re-
flect a typical BM logic, beginning with the nature of the offer-
ing (product or service), followed by dimensions tailored to each
type. This structural refinement aligns with feedback suggesting
the taxonomy should offer a guided, intuitive user experience.
As a result of the evaluation process, a final set of operations,
including additions, deletions, renaming, and reordering of el-
ements, was applied in accordance with the taxonomy design
guidelines proposed by Kundisch et al. (2022).

Having met our predefined evaluation goal and confirmed the
taxonomy's conceptual integrity and practical utility, we con-
cluded the development process with a validated and application-
ready classification framework.

4 | Circular Startup Business Model Taxonomy

Following three iterative design phases and two evaluation
cycles with expert feedback, we present the final taxonomy
of CBMs for startups. The taxonomy is structured as a mor-
phological box as illustrated in Figure 4. It comprises 10 di-
mensions, each with multiple characteristics, organized along
the core components of the BM framework: value proposition,
value creation, and value network. This reflects the func-
tional logic through which circular startups generate and de-
liver value.

The sequence of dimensions is intentionally designed to sup-
port analytical applications. It begins with the fundamental
nature of the startup's offering, whether product or service,
which determines the structural basis of the BM. This founda-
tion is then examined in more detail through dimensions that
capture how circularity is embedded in design choices, ma-
terial sourcing, and operational logic. The taxonomy further
assesses how these practices translate into tangible ecological
and social contributions, thereby incorporating the broader
sustainability perspective. Finally, the taxonomy analyzes
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how startups are embedded in their value networks, a partic-
ularly decisive element for CBMs. This includes their patterns
of value network integration, sales logic, and ownership struc-
tures, all of which shape their capacity to implement and scale
circular strategies. Each startup can exhibit multiple charac-
teristics within a dimension, as the taxonomy allows for non-
exclusive, combinatory categorization.

Specific dimensions apply conditionally. For example, the di-
mension product design is relevant only if the startup provides
a product, whereas service design applies only in service-based
models. Nonetheless, the taxonomy is designed to capture cir-
cularity across the full spectrum of startup activities, extending
beyond core offerings to include supporting operations and sys-
temic contributions.

4.1 | Value Proposition
4.1.1 | Offering

The first dimension of the taxonomy, offering, captures the fun-
damental nature of what the startup provides to its customers,
namely, whether the BM is centered around a physical product, a
service, or a combination of both. This high-level differentiation
serves as an essential analytical anchor for assessing a CBM, as
it determines the structural pathway through which circular
strategies may be implemented. A product-based offering may
incorporate circular principles through material choices and
design for disassembly, whereas service-based offerings often
embed circularity through digital integration, platforms, or
infrastructure. Based on expert feedback, this initial categori-
zation proved crucial for interpreting downstream dimensions
such as product and service design, which detail how circularity
is embedded in the specific configuration of the offering.

4.1.2 | Product Design

For startups with a product-based BM, the product design di-
mension captures how circular principles are embedded in the

physical configuration of the offering. Circular product design
can take several forms across different stages of the product
lifecycle. Based on the data, we identified six recurring design
logics. First, some startups pursue low resource input, aiming
to minimize the quantity of virgin materials required in produc-
tion. This is achieved either by using alternative raw materials,
often sourced from waste or secondary streams, or by optimiz-
ing manufacturing processes to improve material efficiency
(Bocken and Ritala 2021; Manninen et al. 2018).

Second, design for longevity involves increasing product dura-
bility and functional lifespan. These models contribute to slow-
ing material loops by minimizing the need for replacement over
time (Geissdoerfer et al. 2018; Manninen et al. 2018).

Third, we observed models characterized by modularity and
adaptability, enabling easy repair, upgrade, or reconfiguration
of components. Such design strategies allow users to extend
a product's utility through interventions during use and are
aligned with circular principles, slowing the material cycle
(Pieroni et al. 2021).

A fourth strategy centers on material circulation, in which
products are deliberately designed to be disassembled and re-
integrated into future production cycles. This involves careful
material selection, for example, monomaterial components,
and design choices that support reuse or recycling at end of
life (Bocken and Ritala 2021). The delineated design strategies
for a product are systematically deliberated upon in a process-
oriented fashion, commencing from production considerations
and extending to postconsumer usage scenarios that contribute
to the CE ethos. This characteristic is further specified in the
raw materials dimension.

Startups that do not implement any of these strategies were
classified under conventional product design, indicating an
absence of deliberate circularity in the product configuration.
In cases where the startup does not offer a physical product
but is service-based, we coded this dimension as no prod-
uct offering to preserve analytical clarity and avoid forced
categorization.
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4.1.3 | Service Design

In BMs centered around service provision, the service design
dimension captures how circular principles are embedded in
the delivery, coordination, and functionality of the service.
Our taxonomy distinguishes five types of service logic based
on empirical patterns and expert feedback. One prominent
form involves algorithm-based services, where startups de-
ploy digital technologies such as artificial intelligence (AI) or
image recognition to optimize resource flows, for example,
improving waste separation, material tracking, or logistics.
These services may support different lifecycle stages, from
beginning-of-life (extraction and manufacturing), middle-of-
life (wholesale, retail, logistics, and customer usage), and end-
of-life (repair, reuse, and remanufacturing) recovery (Yang
et al. 2014).

A second model type is the collaborative consumption platform,
where startups mediate access-based or second-life transactions
between users (Lacy et al. 2020). These platforms extend the
lifespan of under-utilized or defective goods by enabling reuse,
remanufacturing, or component harvesting (Han et al. 2020).
Sharing-based applications such as mobility or equipment rental
fall into this category (Bocken et al. 2014).

Third, some startups provide supportive infrastructure for cir-
cular ecosystems, for instance, by offering take-back systems,
refurbishment logistics, or data management services that facil-
itate traceability or loop closure for other actors (Antikainen and
Valkokari 2016; Das et al. 2022; Mentink 2014).

Startups whose service design did not exhibit any of these char-
acteristics were coded as conventional service design, and those
without identifiable service components were categorized under
no service offering. These characteristics distinguish service-
based circularity from product-driven models and preserve con-
ceptual clarity across the taxonomy.

4.2 | Value Creation

When looking into the processes and activities, resources, and
capabilities within circular startups and how these elements are
orchestrated to create value, their CBM can be categorized into
four dimensions: raw materials, CE operational logic, ecological
contribution, and social contribution.

4.2.1 | Raw Materials

We decided to specify the characteristic material circulation
from the product design dimension in a separate dimension raw
materials to illuminate the type and origin of materials used
by circular startups in their production processes. This aspect
of value creation is crucial for determining and assessing the
startup’s CE operational logic and its ecological contribution, as
material selection directly affects biodegradability, recyclability,
and the potential for closed-loop systems. Based on the data,
we identified four distinct characteristics. The first character-
istic is upcycled waste streams or recycled materials, often ref-
erenced in industrial symbiosis. These include preconsumer or

postconsumer waste streams, generated during production pro-
cesses or disposed products, that are reintegrated into produc-
tion (Blomsma et al. 2019; Potting et al. 2017).

Second, a CBM creates value by sourcing recyclable materials,
which are easily recyclable under existing infrastructure, typi-
cally in the form of monomaterials. Experts emphasized this as
a pragmatic yet impactful strategy.

Third, biodegradable materials present a sourcing option. These
organic materials can be broken down by microorganisms, such
as bacteria and fungi, into natural substances within a rea-
sonable time frame (European Chemicals Agency 2023). This
decomposition depends on environmental conditions such as
temperature, moisture, and the presence of microorganisms
(Zhao et al. 2023).

Lastly, sourcing renewable materials is a distinct characteris-
tic of circular startup CBMs (Blomsma et al. 2019). Renewable
materials are derived from resources replenished natu-
rally over short periods, typically within a human lifespan
(Guo 2024).

Startups that do not fall into any of these characteristics were
classified as relying on conventional sourcing, typically ori-
ented around cost-efficiency rather than circularity. In some
cases, the absence of material sourcing altogether was due to the
startup offering purely a service-based solution and was coded
accordingly.

To capture the range of sustainability-related effects created
by circular startups, we conceptually differentiate between
three dimensions: CE operational logic, ecological contribu-
tion, and social contribution. These dimensions reflect dif-
ferent analytical levels. CE operational logic captures the
strategic intent of the business model in pursuing circularity.
Ecological contribution refers to the tangible environmental
outcomes resulting from these strategies. Social contribution,
in turn, addresses the third pillar of sustainability, capturing
societal outcomes induced by the startup’s social activities.
This conceptual distinction between circular strategies and
their realized effects in the environmental and social domain
enhances the explanatory power and practical diagnostic
value of the taxonomy.

4.2.2 | CE Operational Logic

We addressed the conceptual breadth of the CE operational
logic dimension by drawing on the R-principles framework
(Kirchherr et al. 2017; Morseletto 2020), where each R rep-
resents a different degree of circularity, ordered by its po-
tential environmental impact (see Table 2). This framework
is commonly used in practice, especially by experts working
with startups to assess and support circularity efforts, allow-
ing for consistent categorization while preserving domain
relevance. We distinguish strategies according to the type
of action applied to the product or material flow. Whereas
strategies such as reduce and recycle primarily affect the ma-
terial and resource flow during production or end-of-life pro-
cessing, reuse and repair target the use phase of products by
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TABLE 2 | CE Operational Logic of startups according to
Morseletto (2020).

CE operational logic Definition

Reduce Increase efficiency in product
manufacture or use by
consuming fewer natural/

limited resources and materials

Reuse Reuse of discarded product
by another consumer which

is still in good condition

Repair and maintain defective
products so it can be used
with its original function

Repair

Process materials to obtain
the same (high grade) or
lower (lower grade) quality

Recycle

Enable other actors to
incorporate circular principles
in their business model

Enable others

No CE operational The start-up does not
logic contribute to a CE

extending functionality. The strategy enable others operates at
the interorganizational level, supporting circularity through
enabling circular practices in other actors or disseminating
knowledge rather than implementing a circularity strategy
themselves. This form of mediated or enabling impact can
also apply across both the ecological and social dimensions
and has therefore been treated as a valid but distinct mode of
contribution within the taxonomy. This differentiation allows
for consistent classification across startups with diverse circu-
lar operational models.

4.2.3 | Ecological Contribution

The ecological contribution dimension captures the actual
or intended environmental effects of the BM CE-related op-
erational activities. For this taxonomy, we have adopted the
three broad ecological domains, land, air, and water, which
align with established environmental frameworks, such as
the planetary boundaries (Steffen et al. 2015). This abstraction
emerged as a direct response to expert feedback, which em-
phasized the need to operationalize ecological contributions
in a manner accessible to practitioners without requiring deep
ecological expertise. Startups can generate a positive environ-
mental impact on land, for instance, by promoting sustainable
land use or enhancing biodiversity. Contributions related to
air include mitigating climate change through greenhouse
gas reduction or decreasing air pollution by minimizing at-
mospheric aerosol emissions. The water domain encompasses
actions aimed at conserving freshwater resources or protect-
ing marine ecosystems. Importantly, not all startups exhibit
direct impact in each domain; in some cases, contributions
may be indirect or absent, which is reflected in the coding
structure of the taxonomy.

4.2.4 | Social Contribution

The social contribution dimension elucidates whether a startup
integrates societal activities beyond economic and ecological im-
pact into its CBM. Startups may contribute to community devel-
opment through activities such as local job creation or support
for regional education initiatives (Eckerle et al. 2024). Another
frequently observed pattern involves community engagement,
in which startups seek to influence regulatory frameworks in
favor of CE principles by collaborating with local stakeholders
or advocating for systemic change, a practice strongly empha-
sized by expert feedback. Additionally, some startups engage
in other or indirect forms of social contribution, such as phil-
anthropic donations or awareness-raising initiatives. However,
not all startups exhibit observable activities in this domain; the
taxonomy, therefore, also accounts for cases of absent social
engagement.

4.3 | Value Network

Whereas internal capabilities and resources form the core of
any BM, the CE paradigm places particular emphasis on exter-
nal interactions. Circular startups often depend on networks of
suppliers, recyclers, customers, and institutional actors to real-
ize material loops, enable take-back mechanisms, or facilitate
knowledge exchange. As such, the value network is not merely
a supportive structure but a strategic enabler of circularity. The
following dimensions assess how circular startups embed them-
selves in such networks through value network integration,
sales models, and ownership configurations.

4.3.1 | Value Network Integration

The CE inherently depends on the integration of diverse ac-
tors across organizational and sectoral boundaries, an aspect
captured in the dimension value network integration. This di-
mension reflects the extent to which startups establish strategic
partnerships that support circular value creation and delivery.
A common form includes cross-industry collaborations, particu-
larly when startups partner with manufacturing firms to repur-
pose industrial by-products, such as textile offcuts, agricultural,
or food waste, into new circular offerings (Henry et al. 2020).
Beyond cross-industry collaborations, we also observed oper-
ational collaborations along the supply chain, such as partner-
ships with logistics or waste management providers to organize
reverse logistics and enable take-back systems (Lacy et al. 2020).
These systems allow for the structured return of used products
or materials from end-users back into the production cycle, often
relying on third-party actors for collection, sorting, and reinte-
gration. Expert interviews also revealed occasional instances of
knowledge-based collaborations, such as with academic institu-
tions or circularity consultants. Legitimacy-oriented alliances
with NGOs or public sector actors, as a form of engagement,
were observed infrequently and lacked consistent documenta-
tion across the dataset. As such, they were categorized under a
general other characteristic to acknowledge their presence with-
out overstating their prevalence. Notably, some circular start-
ups operated with no observable integration into external value
networks.
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4.3.2 | Sales Model

To further unpack the dynamics of the value network within
CBMs, we include the dimension sales model, which specifies
the primary customer interface through which the startup de-
livers its offering. This dimension reflects the nature of the
transactional relationship and the intended target group. Most
startups in the sample followed a business-to-business (B2B)
model, engaging with corporate clients across industries. Others
operated under a business-to-consumer (B2C) logic, offering
products or services directly to end-users. A smaller subset en-
abled consumer-to-consumer (C2C) transactions, often through
digital platforms that facilitate the reuse of products by sharing
or reselling. Notably, several startups pursued public-sector-
oriented models, providing circular solutions directly to munic-
ipalities, schools, or government agencies, an arrangement we
refer to as government-to-business (G2B) to capture its distinct
logic. Finally, some circular startups adopted alternative mod-
els, such as B2B2C, wherein products are sold to businesses that
then distribute them to end consumers.

4.3.3 | Ownership

The ownership dimension captures the degree to which circular
startups retain control over their products or services through-
out the lifecycle. We distinguish between two main configu-
rations. First, producer ownership is given when the startup
maintains ownership of the product or service throughout its
use. This includes leasing, pay-per-use arrangements, product-
as-a-service models, and platform-mediated exchanges in which
the producer retains legal ownership, whereas users gain tem-
porary access. In CBMs, these alternative ownership struc-
tures are often associated with improved resource efficiency,
extended product lifespans, and more effective reverse logistics
(Bressanelli et al. 2022). These models align with CE principles
by enabling the provider to maintain responsibility for the prod-
uct and ensure its reintroduction into the loop. Although leas-
ing and rental arrangements were often explicitly mentioned, it
was frequently unclear from publicly available sources whether
access was granted through usage-based billing or other pay-
per-use mechanisms. To maintain consistency and avoid over-
interpretation, we therefore aggregated these models under the
broader category of producer ownership.

However, our data indicate that such ownership-retention models
remain relatively rare among circular startups. Thus, the second
distinction in this dimension is consumer ownership. In most
cases, ownership is transferred to the customer upon purchase,
reflecting either market constraints or the perceived complexity of
service-based revenue models. This binary classification emerged
from the data and proved analytically robust across cases.

Although more complex hybrid forms exist, especially in
platform-based contexts, we found that they align more closely
with the producer ownership logic, given the provider's contin-
ued control over pricing, conditions of use, and reverse logistics.
Nonetheless, the presence or absence of ownership retention
plays a significant role in shaping the circular potential of a
given BM and is therefore included as a distinct dimension in
the taxonomy.

5 | Applying the Taxonomy to Inform Ecosystem
Support Design: A Startup Case

To demonstrate the practical utility of the developed taxonomy,
this section presents a real-world application that illustrates how
it can inform EE actors, particularly policymakers, in two key
areas: (1) identifying need-based support mechanisms for circu-
lar startups and (2) enhancing the circularity embedded in their
BMs. The case example was selected from the same dataset of
125 startups used in the taxonomy development and is based
exclusively on publicly available information. This ensures con-
sistency in the data basis and reinforces the taxonomy's applica-
bility to early-stage assessment scenarios.

5.1 | Case Description

The selected case features Traceless Materials GmbH, a mate-
rial innovation startup that develops a novel biomaterial derived
from industrial by-products, which can serve as a sustainable
alternative to conventional plastics. The material is fully bio-
degradable, nontoxic, and designed for a wide range of applica-
tions, including packaging and single-use product replacement.
The CBM follows a B2B logic, targeting manufacturers seeking
to replace fossil-based plastics with environmentally benign al-
ternatives. The structural configuration of the BM according to
the taxonomy is depicted in Figure 5.

In taxonomic terms, the startup exhibits a product-centric BM
with no discernible service component. Its product design is
characterized by low resource input and material circularity:
The biomaterial is derived from repurposed agricultural res-
idues and compostable under natural conditions. The startup
sources recycled and biodegradable raw materials, aligning with
CE principles from the outset of the production cycle.

The circular strategy follows a reduce logic by substituting con-
ventional plastic with low-impact alternatives and recycling by
valorizing industrial by-products from other sectors.

Although no direct ecological effects, such as biodiversity en-
hancement, CO, mitigation, or water conservation, could be
verified in public data, the startup likely contributes indirectly
by reducing plastic pollution and dependence on non-renewable
resources. No social contributions were identified.

The value network is characterized by cross-industry collabo-
rations with upstream agricultural partners, who provide input
materials, as well as with processing industries along their sup-
ply chain to codevelop suitable applications of the new material
for them. The startup pursues a B2B sales model, transferring
ownership of the product to purchasing firms.

5.2 | Analysis
5.2.1 | Needs
Based on this structural configuration of the startup's CBM,

which enables the scaling of such innovations, specific needs
relevant to policymakers can be identified. First, the lack of
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FIGURES5 | Case illustration: mapping a circular startup's business model using the taxonomy (own illustration).

established certification schemes for novel biomaterials can
hinder market acceptance. Second, access to particular waste
streams as input materials is often fragmented or subject to re-
strictive regulation. Third, startups that target B2B customers
with material innovations often struggle to access industrial
buyers due to limited credibility, small scale, and weak bargain-
ing power. Fourth, the capital intensity of building proprietary
production infrastructure creates financing hurdles, particu-
larly at early stages.

5.2.2 | Design of Support

Against this backdrop, the taxonomy helps identify correspond-
ing support levers for EE actors. First, from a regulatory per-
spective, policymakers possess powerful steering instruments to
foster the diffusion of circular innovations. Startups introducing
novel biomaterials often face the dual challenge of market un-
certainty and regulatory ambiguity. Codeveloping certification
standards or integrating such materials into public procurement
guidelines not only legitimizes the innovation but can also create
a guaranteed market pull (Droege et al. 2023; Rao et al. 2024).

Second, startups working with residual resources depend on
building complex partnerships across sectors to secure consis-
tent material streams. However, their early-stage nature often
limits access due to a lack of credibility, scale, or contractual
leverage. Policymakers can act as intermediaries by facilitating
access to residual waste through municipal waste management
systems or embedding startups in industrial symbiosis programs
(Moss et al. 2022; Rocha et al. 2023).

Third, policymakers should create targeted B2B matchmaking
formats that connect material-innovating startups with poten-
tial industrial buyers. These platforms can help overcome credi-
bility gaps and reduce entry barriers by offering curated access,
third-party validation, and moderated negotiation spaces that
balance power asymmetries between startups and incumbents
(Bauwens et al. 2024).

Fourth, the development of hardware-intensive solutions, such
as large-scale production facilities, represents a high-risk,

capital-intensive endeavor. Given the typical risk-aversion of
private investors in early stages, startups often face a financing
gap (Fang and Parida 2024). Public actors can play a catalytic
role by providing de-risking instruments, innovation grants, or
blended finance schemes tailored to the specific needs of circu-
lar production technologies.

5.2.3 | Enhancing Circularity

In addition, the taxonomy highlights the potential to improve
the startup’s circularity further, for instance, by supporting end-
of-life processes such as compostability integration into public
waste systems or improving recyclability tracking.

This application example illustrates how the taxonomy can
serve not only to classify CBMs but also to inform EE actors in
designing tailored interventions that address startups’ struc-
tural needs while unlocking greater circular impact. Figure 6
visualizes the final taxonomy as a structured, yet dynamic, ana-
lytical framework that can also serve as a high-level decision aid
for ecosystem actors. The straight arrows denote the sequential
taxonomy flow, guiding users through a typical classification
process. Ecosystem actors can use the taxonomy as a stepwise
diagnostic tool: first, by characterizing the startup's CBM along
the offering-related dimensions (offering, product and/or service
design, and raw materials) and the CE operational logic; second,
by assessing how this configuration currently translates into
ecological and social contributions, including where such con-
tributions are weak or absent; and third, by identifying which
parts of the business model are most dependent on external
enablers, typically in the value network, and aligning support
instruments accordingly. The curved arrows indicate interdi-
mensional interrelations, that is, conceptual or operational link-
ages between taxonomy dimensions that frequently co-occur or
mutually influence one another. By integrating both directional
and relational logic, the visual framework supports ecosystem
actors in identifying not only what a startup does but also how
different elements of its BM interact. This enables the deriva-
tion of more targeted support interventions, the anticipation of
systemic bottlenecks, and more strategic alignment within the
ecosystem.
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6 | Discussion

Circular startups are instrumental in driving the shift toward a
CE. However, their ability to overcome structural barriers and
scale their impact often depends on targeted support from EEs.
Despite this strategic importance, research to date lacks a struc-
tured understanding of the BMs employed by these startups, a
gap that limits the ability of EE actors to design effective support
mechanisms.

This study set out to address this gap by identifying the key
dimensions and characteristics of CBMs in startups. Drawing
on core constructs from BM theory, namely, value proposition,
value creation, and value network, we developed a taxonomy
grounded in empirical data. Following the methodological
framework by Kundisch et al. (2022), the taxonomy was in-
formed by an SLR and an empirical-to-conceptual analysis of
125 real-world CBM cases. Two evaluation cycles were inte-
grated into the process to assess practical relevance and en-
sure applicability for EE actors.

The resulting taxonomy comprises 10 dimensions and 48 dis-
tinct characteristics. Rather than functioning in isolation,
these dimensions interact in meaningful ways. Accordingly,
the taxonomy does not merely offer a descriptive classification
but serves as a relational, analytical tool for understanding and
comparing CBM of startups.

flow and

dimensional interrelation (own illustration).

Legend:

6.1 | Comparison to Prior Work

Although research on CBMs has expanded in recent years, ded-
icated attention to the BMs of circular startups remains limited.
To date, the most prominent effort in this space is the typology
developed by Henry et al. (2020), which categorizes circular
startups based on patterns of circular innovation. Their study
aimed to create a conceptual understanding of startup CBMs by
synthesizing two established frameworks in the CE literature.
In contrast, the present study follows a taxonomic logic, focus-
ing on the structural dimensions and operational characteristics
of startup CBMs. Rather than identifying types, we systemati-
cally map the heterogeneity and configurational complexity of
circular startups, grounded in BM theory and oriented toward
practical application. This shift in perspective enables a more
nuanced understanding of BM variation and provides a foun-
dation for both empirical comparison and targeted EE support.

Several of the dimensions identified in this study align with
prior conceptualizations of CBMs yet offer new levels of granu-
larity and empirical grounding. Table 3 summarizes the align-
ment and divergence between our taxonomy and prior CBM
research across all 10 dimensions. One foundational distinction
between product and service offerings resonates with earlier
work by Liideke-Freund et al. (2019), who emphasize the struc-
tural importance of differentiating types of value proposition in
circular models. This differentiation is not merely descriptive,
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TABLE 3 | Novel and extended dimensions of circular startup CBMs compared to prior work.

Dimension

Prior work

Our taxonomy

Novelty

Offering

Product design

Service design

Raw materials

CE operational logic

Ecological
contribution

Social contribution

Value network
integration

Sales model

Differentiation product/service
(Liideke-Freund et al. 2019)

General design-for-circularity
(Urbinati et al. 2017)

Recycled/renewable inputs
(Blomsma et al. 2019)

Broad strategy sets (Bocken
et al. 2016; Henry et al. 2020)

Sustainability as external
outcome (De Keyser
and Mathijs 2023)

Sustainability as external
outcome (De Keyser
and Mathijs 2023)

General call for collaboration
(Lacy et al. 2020; Liideke-
Freund et al. 2019)

B2B/B2C (Piispanen et al. 2020)

Retained, used to anchor
downstream dimensions

Distinct strategies: low resource
input, longevity, modularity, etc.

Includes algorithm-based designs,
collaborative consumption platforms,
and supportive infrastructure services

Adds recyclable, biodegradable;
distinguishes sourcing from absence

Focus on reduce, reuse, repair,
recycle, and enable others

Distinct dimension capturing direct/
indirect environmental outcomes

Includes employment, education,
community, and other

Differentiates cross-industry
vs. value chain vs. knowledge-
based vs. other collaboration

Adds C2C, B2G, and alternative forms

Confirmation;
foundational entry point

Structured across
lifecycle; startup focus

Original classification
of circular services

More granular; startup-
specific constraints

Empirical prioritization
and separation from
outcome dimensions

Conceptual innovation

Adds socio-institutional
embeddedness to
CBM analysis

More specific

First taxonomy to

Retained/shared ownership
referenced (Lewandowski 2016)

Ownership

Binary coding: producer vs.

capture B2G logic
in circular CBMs

Clarifies lifecycle

consumer ownership control structure

but analytically consequential, as it determines the pathways
through which circular value can be generated and maintained.
Building on this foundation, the present taxonomy further spec-
ifies how circular strategies are embedded operationally, an area
where notable overlaps and refinements emerge in comparison
to previous studies.

In particular, the dimension CE operational logic confirms
earlier findings that emphasize circular strategies as a key dif-
ferentiator in BM design (Bocken et al. 2016; Liideke-Freund
et al. 2019; Moreno et al. 2016). Similar to these studies, and in
line with Henry et al.'s (2020) typology, our findings confirm
that CE strategies constitute a foundational element in charac-
terizing startup CBMs. However, whereas earlier frameworks
have identified a broad spectrum of circular strategies, ranging
from regeneration and remanufacturing to recovery (Blomsma
et al. 2019; Liideke-Freund et al. 2019; Uvarova et al. 2023), our
analysis reveals a more focused set of operational logics adopted
by startups.

Specifically, the strategies of reduce, reuse, repair, and recycle,
along with enabling others, emerged as the most prevalent and
operationally embedded approaches in our sample. These strate-
gies directly inform how startups create circular value and thus
form the core of the CE operational logic dimension. In contrast,

strategies such as regeneration, remanufacturing, and recov-
ery were rarely observed and did not align with the dominant
logic of circular startups. To reflect this distinction, we treated
regenerative effects not as a direct operational strategy but as
part of the separate dimension of ecological contribution, which
captures the environmental outcomes resulting from a startup's
BM operational activities. This conceptual boundary ensures
analytical clarity while acknowledging the broader sustainabil-
ity impact of CE practices.

The inclusion of a raw materials dimension further confirms
prior research emphasizing sustainable sourcing as a core ele-
ment of CBMs. Studies on incumbent firms have identified the
use of recycled or renewable materials as a key strategic lever
(Blomsma et al. 2019), reflecting growing awareness of procure-
ment as a part of circular innovation. Our findings support this
view but also reveal a more differentiated picture in the context
of startups.

Specifically, the taxonomy distinguishes between recycled, recy-
clable, biodegradable, and renewable inputs, while also account-
ing for startups that rely on conventional sourcing practices or
do not engage in material flows at all. This expanded classifi-
cation reflects both the diversity of sourcing strategies of start-
ups and the challenges they face in accessing circular inputs.
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Although some overlaps with incumbent strategies are evident,
the nuanced treatment of raw materials in our taxonomy allows
for a more precise assessment of how circularity is operational-
ized at the input level of startups.

Building on the upstream perspective captured in the raw ma-
terials dimension, our taxonomy also offers a more granular
view of the startup's external configuration through the di-
mensions value network integration and sales model. Although
earlier studies have acknowledged the role of partnerships
and customer segments in CBMs (Lacy et al. 2020; Liideke-
Freund et al. 2019; Piispanen et al. 2020), these aspects were
often treated at a general level, particularly in the context of
incumbent firms. Our taxonomy advances this understand-
ing by distinguishing between cross-industry collaborations,
value chain collaborations, knowledge-based collaborations,
and other network configurations on the one hand, and be-
tween B2B, B2C, C2C, B2G, and alternative sales logics on the
other. Especially, the presence of a (B2G) sales logic, absent
from prior CBM classifications, underscores the political and
institutional interface in which circular startups increasingly
operate (Van Opstal and Borms 2023).

In addition to these dimensions, prior studies have also surfaced
individual characteristics that resonate with our findings. For
example, collaborative consumption platforms have been dis-
cussed as enablers of indirect reuse, functioning as intermedi-
aries that extend product lifecycles by facilitating second-hand
transactions or shared use (Moreno et al. 2016). Similarly, the
characteristic of low resource input, highlighted in earlier work
on eco-efficient manufacturing, aligns with one of the prod-
uct design strategies captured in our taxonomy, emphasizing
material minimization and process optimization (Bressanelli
et al. 2018).

The ownership logic embedded in different BMs has likewise
been noted in previous research, distinguishing between mod-
els in which firms retain product ownership and those that rely
on full transfer to consumers (Lewandowski 2016). Although
such distinctions have often been mentioned in passing, their
systematic integration into a taxonomy of startup CBMs offers
new clarity and facilitates empirical comparability.

In contrast to existing work, which often treats “ecological and
social contributions” as external outcomes or side effects of CBMs
(De Keyser and Mathijs 2023), our taxonomy integrates these di-
mensions as intrinsic components of BM design. Rather than ana-
lyzing sustainability contributions in isolation, we conceptualize
them as outcomes that are systematically linked to the circular
strategies captured in the “CE operational logic” dimension.

The ecological contribution dimension captures both direct
and indirect environmental impacts on land, air, or water.
Importantly, these contributions are not ancillary but often con-
stitute a core part of the startup's value creation logic. Similarly,
the social contribution dimension extends beyond internal em-
ployment effects to encompass broader societal engagement,
such as education involvement, support for regulatory transfor-
mation, or investment in support initiatives. These aspects are
rarely systematized in existing taxonomies but emerged as con-
sistent patterns in our sample.

6.2 | Theoretical Contribution and Practical
Implications

Reflecting on the objectives of this study, we now turn to the
broader contributions of our findings. The development of the
taxonomy was motivated by two complementary aims: primar-
ily, to advance the theoretical understanding of how circular
startups configure their BMs and, additionally, to offer a practi-
cal tool that enables ecosystem actors to more effectively support
these startups.

6.2.1 | Theoretical Contribution

With respect to the theoretical development of CBM litera-
ture, our study clarifies how startups operationalize circularity
through distinct and empirically grounded configurations. We
advance CBM theory in several ways: We delineate the building
blocks through which circularity is embedded in the business
logic of startups; we specify the operational and systemic mech-
anisms by which environmental and social value is created;
and we differentiate startup CBMs from both conventional and
incumbent models in terms of structure, logic, and ecosystem
interaction. From these advancements, we contribute to the
definition of a startup’s CBM.

To begin, we delineate the core components through which
circularity is embedded in the business logic of startups.
Building on the BM lens, the taxonomy structures startup
CBMs along the dimensions of value proposition, value cre-
ation, and value network. At the value proposition level, it
distinguishes whether a startup offers a product or a service.
Product-focused models often integrate circularity through
low resource input, longevity, modularity, and material choice.
In contrast, service-based CBMs draw on algorithm-based
solutions, collaborative consumption platforms, or supportive
infrastructures that facilitate circular processes, such as re-
turn systems or loop-enabling data services. In terms of value
creation, circular startups differentiate themselves through
the sourcing of materials, opting for recycled, recyclable, bio-
degradable, or renewable resources. These material choices are
closely intertwined with the CE operational logic embedded in
their operations, such as reducing resource use, reusing or re-
pairing products, recycling materials, or enabling circularity
in others. This structural framing enables a nuanced under-
standing of how circularity is not simply added onto existing
models but embedded in their foundational architecture.

A second contribution concerns the integration of environmental
and social value creation into the BM architecture itself, as out-
lined beforehand, positioning environmental and social contri-
butions not as a byproduct but as a central dimension of CBMs.
In doing so, this study responds to recent calls for research that
foregrounds the social objectives of circular entrepreneurship,
an area that remains underexplored, particularly in quantitative
and structural analyses of CBMs (Alam et al. 2019; Borrero and
Yousafzai 2025; de Angelis and Vesci 2025; Ghisellini et al. 2016).

Finally, this study differentiates circular startup CBMs
from both conventional startups and incumbent firms by
highlighting distinctive structural, strategic, and relational
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configurations. In contrast to conventional startups, circular
startups adopt a broader value logic that extends beyond eco-
nomic viability to include ecological and social considerations.
Their BMs are designed not only to generate revenue but also
to consider environmental harm, foster social activities and
ensure responsible stewardship of resources. This commit-
ment is reflected in design decisions, operational logics, and
particularly in ownership logics: Rather than transferring re-
sponsibility at the point of sale, circular startups retain own-
ership to maintain control over product lifecycles and enable
closed-loop processes.

Compared to incumbent firms, circular startups operate
under fundamentally different conditions. Lacking estab-
lished infrastructures, they rely more intensively on external
collaborations to realize circular value (Kanda et al. 2025).
Accordingly, their CBMs place greater emphasis on value net-
work integration, unconventional sales logics (including B2G),
and, in a few cases, ownership retention to maintain control
over product lifecycles. As discussed above, our taxonomy
makes these differences visible by systematically capturing
network integrations, sales, and ownership models. Together,
these features highlight the need for a distinct conceptual cat-
egory within CBM research that captures the specific config-
uration logic of startups and reflects their role as experimental
drivers of the CE.

6.2.2 | Practical Implications

Beyond its theoretical contribution, the taxonomy also pro-
vides an analytical framework that supports the practical
analysis and comparison of CBMs in entrepreneurial contexts.
These practical implications extend well beyond the classifica-
tion of startups: The taxonomy reveals how different elements
of a BM are configured and interrelated, offering a systemic
view of circularity in practice. This structured understanding
supports four key objectives for ecosystem development: (1)
the design of need-based support systems tailored to specific
startup configurations, (2) the enhancement of circularity of
startups by identifying strategic and operational gaps, (3) the
strategic steering of EE portfolios to foster diversity and com-
plementarity, and (4) the establishment of a shared language
that improves communication and coordination among EE
actors.

To demonstrate how these implications can be operational-
ized, Section 5 presents a real-world application of the taxon-
omy based on a representative material innovation startup.
The case illustrates how policymakers can use the taxonomy
to identify targeted support needs, such as access to residual
waste, certification of novel materials, or infrastructure for
recovery systems, and how such support can enhance the cir-
cularity logic of a given CBM. The mapping of BM interdepen-
dencies further supports this process by offering a diagnostic
tool to uncover leverage points across the value proposition,
value creation, and network configuration. These interdepen-
dencies underscore the systemic nature of circular innovation.
As recent studies show, enabling conditions, such as knowl-
edge infrastructures, mentoring networks, and collaborative
policy environments, are essential for circular startups to

thrive (see e.g., Kanda et al. 2025; Kumari et al. 2025; Manu
et al. 2025). In this light, our taxonomy and its visual repre-
sentation (Figure 6) function as a stepwise diagnostic tool
that helps ecosystem actors classify startup CBMs, identify
structural gaps, and derive targeted support interventions in
practice.

6.3 | Limitations and Future Outlook

Although this study provides a robust and empirically grounded
taxonomy of circular startup CBMs, its findings should be un-
derstood as a foundation for further conceptual refinement. As
Nickerson et al. (2013) note, taxonomies are inherently imper-
fect and evolve as new phenomena emerge. Future research
should revisit and iteratively adapt the taxonomy as the land-
scape of circular startups expands and diversifies. This is par-
ticularly relevant in light of increasing experimentation with
hybrid models, new material innovations, or evolving digital
infrastructures that may give rise to previously unobserved di-
mensions or configurations.

Moreover, as the taxonomy is intended not only as a classifica-
tion scheme but also as an analytical tool for EE actors, future
work should explore how its categories resonate with diverse
actors. Longitudinal studies could investigate how the taxon-
omy is adopted, challenged, or modified in practice and how it
contributes to shared sense-making and alignment within EEs.
This would ensure that the taxonomy remains both analytically
relevant and practically actionable over time.

A second avenue for future research concerns the dimension
of value capture, which was deliberately excluded from the
final taxonomy. Although value capture is widely regarded as
a core component of BM frameworks (see e.g. Liideke-Freund
et al. 2019; Paukstadt et al. 2019; Sterk et al. 2024), our empirical
data lacked sufficient consistency and granularity to support its
meaningful inclusion. In particular, reliable insights into pric-
ing mechanisms, cost structures, and monetization logic were
often absent or not transparently communicated by early-stage
startups. To integrate value capture into future taxonomy itera-
tions, alternative data collection approaches may be necessary.
Qualitative methods such as in-depth interviews could offer
richer insights into how startups conceptualize and experiment
with revenue models. A dedicated focus on this dimension
would further strengthen the taxonomy's explanatory power
and bring it in line with established theoretical frameworks in
BM research.

Finally, the contextual boundaries of the study suggest further
opportunities for comparative research. Although the sample of
125 startups aligns with the scope of similar taxonomy studies, it
may not fully capture the diversity of CBM configurations across
geographies, sectors, or firm maturity levels. Notably, all circu-
lar startups in our dataset were founded in or after 2018, pri-
marily in Europe, reflecting early-stage dynamics. Investigating
more established startups could reveal how CBMs evolve over
time and how certain configurations stabilize, adapt, or dissolve
in later growth phases. Additionally, analysis of non-European
startups could yield insights into how CBMs adapt in less policy-
driven or resource-constrained contexts.
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In addition, the dataset shows a geographic bias toward
European contexts where CE principles have been actively
promoted through policy and institutional initiatives (e.g.,
the Netherlands since 2016, Sweden since 2020, and Germany
since 2020). As regulatory frameworks, infrastructure matu-
rity, and cultural norms vary across regions, future research
should explore how CBMs are shaped under different insti-
tutional and socioeconomic conditions. Comparative studies
across Global North and South, or between policy-intensive
and market-driven CE environments, could offer valuable
insights into context-contingent pathways toward circular
entrepreneurship.

7 | Conclusion

This study develops and evaluates a taxonomy that systemati-
cally captures how circular startups embed CE principles into
their BMs. By integrating insights from literature and empirical
analysis of 125 startups, the taxonomy identifies 10 key dimen-
sions and their interrelations, offering a structured lens to ana-
lyze and compare CBMs in entrepreneurial contexts. Beyond its
theoretical contribution, the taxonomy provides a practical ana-
lytical framework for EE actors to design tailored support mech-
anisms and identify leverage points for enhancing circularity.
As the CE evolves, the taxonomy can serve as a foundation for
further empirical mapping, comparative analysis, and strategic
ecosystem coordination.

Acknowledgements

Open Access funding enabled and organized by Projekt DEAL.

References

Alam, J., M. Ibn-Boamah, and K. Johnson. 2019. “Exploring the
Entrepreneurial Ecosystem: Some Local Canadian Perspectives.”
Strategic Change 28, no. 4: 249-254. https://doi.org/10.1002/jsc.2266.

Al-Debei, M. M., and D. Avison. 2010. “Developing a Unified
Framework of the Business Model Concept.” European Journal of
Information Systems 19, no. 3: 359-376. https://doi.org/10.1057/ejis.
2010.21.

Antikainen, M., and K. Valkokari. 2016. “A Framework for Sustainable
Circular Business Model Innovation.” Technology Innovation
Management Review 6, no. 7: 5-12.

Bauwens, T., K. Hartley, M. Hekkert, and J. Kirchherr. 2024. “Building
Innovation Ecosystems for Circularity: Start-Up Business Models in the
Food and Construction Sectors in the Netherlands.” Journal of Cleaner
Production 481: 143970. https://doi.org/10.1016/j.jclepro.2024.143970.

Blomsma, F., M. Pieroni, M. Kravchenko, et al. 2019. “Developing
a Circular Strategies Framework for Manufacturing Companies to
Support Circular Economy-Oriented Innovation.” Journal of Cleaner
Production 241: 118271. https://doi.org/10.1016/j.jclepro.2019.118271.

Bocken, N. M. P., I. de Pauw, C. Bakker, and B. van der Grinten.
2016. “Product Design and Business Model Strategies for a Circular
Economy.” Journal of Industrial and Production Engineering 33, no. 5:
308-320. https://doi.org/10.1080/21681015.2016.1172124.

Bocken, N. M. P, and P. Ritala. 2021. “Six Ways to Build Circular
Business Models.” Journal of Business Strategy 43: 184-192. https://doi.
org/10.1108/JBS-11-2020-0258.

Bocken, N. M. P, S. W. Short, P. Rana, and S. Evans. 2014. “A
Literature and Practice Review to Develop Sustainable Business Model
Archetypes.” Journal of Cleaner Production 65: 42-56. https://doi.org/
10.1016/j.jclepro.2013.11.039.

Borrero, J. D., and S. Yousafzai. 2025. “Spinning the Circle: Unravelling
the “Why?” Behind Social Motivations in Circular Economy
Entrepreneurship.” Journal of Enterprising Communities: People and
Places in the Global Economy 19: 881-912. https://doi.org/10.1108/
JEC-01-2024-0003.

Braun, V.,and V. Clarke. 2006. “Using Thematic Analysisin Psychology.”
Qualitative Research in Psychology 3, no. 2: 77-101. https://doi.org/10.
1191/1478088706qp0630a.

Bressanelli, G., F. Adrodegari, M. Perona, and N. Saccani. 2018.
“Exploring How Usage-Focused Business Models Enable Circular
Economy Through Digital Technologies.” Sustainability 10, no. 3: 3.
https://doi.org/10.3390/su10030639.

Bressanelli, G., N. Saccani, and M. Perona. 2022. “Investigating Business
Potential and Users' Acceptance of Circular Economy: A Survey and an
Evaluation Model.” Sustainability 14, no. 2: 2. https://doi.org/10.3390/
sul140206009.

Bustamante, C. V. 2019. “Strategic Choices: Accelerated Startups’
Outsourcing Decisions.” Journal of Business Research 105: 359-369.
https://doi.org/10.1016/j.jbusres.2018.06.009.

Chesbrough, H. 2010. “Business Model Innovation: Opportunities and
Barriers.” Long Range Planning 43, no. 2: 354-363. https://doi.org/10.
1016/j.1rp.2009.07.010.

Cledou, G., E. Estevez, and L. Soares Barbosa. 2018. “A Taxonomy
for Planning and Designing Smart Mobility Services.” Government
Information Quarterly 35, no. 1: 61-76. https://doi.org/10.1016/j.giq.
2017.11.008.

Dalle, J.-M., M. den Besten, and C. Menon. 2017. “Using Crunchbase
for Economic and Managerial Research.” OECD Science, Technology
and Industry Working Papers, 2017/08. https://doi.org/10.1787/6c418
d60-en.

Das, A., J. Konietzko, and N. Bocken. 2022. “How Do Companies
Measure and Forecast Environmental Impacts When Experimenting
With Circular Business Models?” Sustainable Production and
Consumption 29: 273-285. https://doi.org/10.1016/j.spc.2021.10.009.

de Angelis, R., and M. Vesci. 2025. “Circular Economy Business
Models, Value Creation and Humane Entrepreneurship: A Micro-
Sized and Social Enterprise Perspective.” Circular Economy and
Sustainability 5, no. 1: 147-160. https://doi.org/10.1007/s43615-024-
00419-w.

De Keyser, E., and E. Mathijs. 2023. “A Typology of Sustainable Circular
Business Models With Applications in the Bioeconomy.” Frontiers in
Sustainable Food Systems 6: 1028877. https://doi.org/10.3389/fsufs.
2022.1028877.

Droege, H., J. Kirchherr, A. Raggi, and T. B. Ramos. 2023. “Towards a
Circular Disruption: On the Pivotal Role of Circular Economy Policy
Entrepreneurs.” Business Strategy and the Environment 32, no. 3: 1142—
1158. https://doi.org/10.1002/bse.3098.

Eckerle, C., A.-S. Finner, and O. Terzidis. 2024. “Investor Perspective
on Impact-Driven Startups—The Prioritization of Certainty.” Social
Enterprise Journal 20, no. 4: 611-631. https://doi.org/10.1108/
SEJ-02-2024-0028.

European Chemicals Agency. 2023. Guidance on Information
Requirements and Chemical Safety Assessment: Chapter R.7b: Endpoint
Specific Guidance: Version 5.0. Publications Office. https://doi.org/10.
2823/161062.

European Commission. 2020. “Communication From the Commission.
Circular Economy Action Plan for a Cleaner and More Competitive

Business Strategy and the Environment, 2026

17

25U80 7 SUOWILIOD AITERID 3|edl ke Uy Aq PoueA0B a1 SBPILE YO ‘98N J0 SaINI 10} AIRIq 1T BUIIUO 3|1 UO (SUO 1 IPUOD-PLE-SULLBYALIOD" 8] IW' ARG PUIUO//'SAL) SUOTIPUOD PUE S | 8U) 395 *[920Z/E0/¢Z] Uo AeidiiTu1uO Ad]im ‘91B0joutia | Ind Iniisul BUn S| Aq 09902 50/200T OT/10p/LI00"Aa 1 AReic][pUIUO//STY W01} PAPEOIUMOQ ‘0 ‘9EB0660T


https://doi.org/10.1002/jsc.2266
https://doi.org/10.1057/ejis.2010.21
https://doi.org/10.1057/ejis.2010.21
https://doi.org/10.1016/j.jclepro.2024.143970
https://doi.org/10.1016/j.jclepro.2019.118271
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.1108/JBS-11-2020-0258
https://doi.org/10.1108/JBS-11-2020-0258
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1108/JEC-01-2024-0003
https://doi.org/10.1108/JEC-01-2024-0003
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.3390/su10030639
https://doi.org/10.3390/su14020609
https://doi.org/10.3390/su14020609
https://doi.org/10.1016/j.jbusres.2018.06.009
https://doi.org/10.1016/j.lrp.2009.07.010
https://doi.org/10.1016/j.lrp.2009.07.010
https://doi.org/10.1016/j.giq.2017.11.008
https://doi.org/10.1016/j.giq.2017.11.008
https://doi.org/10.1787/6c418d60-en
https://doi.org/10.1787/6c418d60-en
https://doi.org/10.1016/j.spc.2021.10.009
https://doi.org/10.1007/s43615-024-00419-w
https://doi.org/10.1007/s43615-024-00419-w
https://doi.org/10.3389/fsufs.2022.1028877
https://doi.org/10.3389/fsufs.2022.1028877
https://doi.org/10.1002/bse.3098
https://doi.org/10.1108/SEJ-02-2024-0028
https://doi.org/10.1108/SEJ-02-2024-0028
https://doi.org/10.2823/161062
https://doi.org/10.2823/161062

Europe.” https://environment.ec.europa.eu/strategy/circular-economy-
action-plan_en.

Fang, F., and S. Parida. 2024. “Assessing the Circular Economy Funds:
Performance, Fees, Risks, and Sustainability.” International Journal of
Financial Studies 12, no. 2: 40. https://doi.org/10.3390/ijfs12020040.

Galvio, G. D. A., A. S. Homrich, M. Geissdoerfer, S. Evans, P. S. Ferrer,
and M. M. Carvalho. 2020. “Towards a Value Stream Perspective of
Circular Business Models.” Resources, Conservation and Recycling 162:
105060. https://doi.org/10.1016/j.resconrec.2020.105060.

Geissdoerfer, M., S. N. Morioka, M. M. de Carvalho, and S. Evans.
2018. “Business Models and Supply Chains for the Circular Economy.”
Journal of Cleaner Production 190: 712-721. https://doi.org/10.1016/j.
jclepro.2018.04.159.

Geissdoerfer, M., M. P. P. Pieroni, D. C. A. Pigosso, and K. Soufani. 2020.
“Circular Business Models: A Review.” Journal of Cleaner Production
277:123741. https://doi.org/10.1016/j.jclepro.2020.123741.

Geissdoerfer, M., P. Savaget, N. M. P. Bocken, and E. J. Hultink. 2017.
“The Circular Economy—A New Sustainability Paradigm?” Journal of
Cleaner Production 143: 757-768. https://doi.org/10.1016/j.jclepro.2016.
12.048.

Ghisellini, P., C. Cialani, and S. Ulgiati. 2016. “A Review on Circular
Economy: The Expected Transition to a Balanced Interplay of
Environmental and Economic Systems.” Journal of Cleaner Production
114: 11-32. https://doi.org/10.1016/j.jclepro.2015.09.007.

Guo, Y. 2024. “The Application of Renewable Materials in Green
Chemistry.” Applied and Computational Engineering 63: 117-121.
https://doi.org/10.54254/2755-2721/63/20241004.

Han, D, J. Konietzko, M. Dijk, and N. Bocken. 2023. “How Do Circular
Start-Ups Achieve Scale?” Sustainable Production and Consumption 40:
363-375. https://doi.org/10.1016/j.spc.2023.06.007.

Han, J., A. Heshmati, and M. Rashidghalam. 2020. “Circular Economy
Business Models With a Focus on Servitization.” Sustainability 12, no.
21: 8799. https://doi.org/10.3390/su12218799.

Henry, M., T. Bauwens, M. Hekkert, and J. Kirchherr. 2020. “A Typology
of Circular Start-Ups: An Analysis of 128 Circular Business Models.”
Journal of Cleaner Production 245: 118528. https://doi.org/10.1016/].
jclepro.2019.118528.

Johnson, M., C. C. Christensen, and H. Kagermann. 2008. “Reinventing
Your Business Model.” Harvard Business Review 87: 52—60.

Kanda, W., M. Klofsten, D. Bienkowska, D. B. Audretsch, and M.
Geissdoerfer. 2025. “Orchestration in Mature Entrepreneurial
Ecosystems Towards a Circular Economy: A Dynamic Capabilities
Approach.” Business Strategy and the Environment 34: 4747-4765.
https://doi.org/10.1002/bse.4229.

Kanda, W., M. Klofsten, D. Bienkowska, M. Henry, and O. Hjelm. 2024.
“Challenges of Circular New Ventures: An Empirical Analysis of 70
Cases.” Journal of Cleaner Production 442: 141103. https://doi.org/10.
1016/j.jclepro.2024.141103.

Kirchherr, J., D. Reike, and M. Hekkert. 2017. “Conceptualizing
the Circular Economy: An Analysis of 114 Definitions.” Resources,
Conservation and Recycling 127: 221-232. https://doi.org/10.1016/j.resco
nrec.2017.09.005.

Kirchherr, J., N.-H. N. Yang, F. Schulze-Spiintrup, M. J. Heerink,
and K. Hartley. 2023. “Conceptualizing the Circular Economy
(Revisited): An Analysis of 221 Definitions.” Resources, Conservation
and Recycling 194: 107001. https://doi.org/10.1016/j.resconrec.2023.
107001.

Kraus, S., M. Breier, and S. Dasi-Rodriguez. 2020. “The Art of Crafting
a Systematic Literature Review in Entrepreneurship Research.”
International Entrepreneurship and Management Journal 16, no. 3:
1023-1042. https://doi.org/10.1007/s11365-020-00635-4.

Kumari, R.,J. Verma, R. Verma, V. Arya, and A. Papa. 2025. “Flying High
With Entrepreneurial Ecosystems—A Systematic Literature Review to
Determine the Factors of Entrepreneurial Ecosystem Development.”
Business Strategy and the Environment 34, no. 8: 10551-10589. https://
doi.org/10.1002/bse.70140.

Kundisch, D., J. Muntermann, A. M. Oberlinder, et al. 2022. “An
Update for Taxonomy Designers.” Business & Information Systems
Engineering 64, no. 4: 421-439. https://doi.org/10.1007/s12599-021-
00723-x.

Lacy, P, J. Long, and W. Spindler. 2020. The Circular Economy
Handbook: Realizing the Circular Advantage. Palgrave Macmillan UK.
https://doi.org/10.1057/978-1-349-95968-6.

Lewandowski, M. 2016. “Designing the Business Models for Circular
Economy—Towards the Conceptual Framework.” Sustainability 8, no.
1: 1. https://doi.org/10.3390/su8010043.

Liideke-Freund, F., S. Gold, and N. M. P. Bocken. 2019. “A Review and
Typology of Circular Economy Business Model Patterns.” Journal of
Industrial Ecology 23, no. 1: 36-61. https://doi.org/10.1111/jiec.12763.

Manninen, K., S. Koskela, R. Antikainen, N. Bocken, H. Dahlbo, and
A. Aminoff. 2018. “Do Circular Economy Business Models Capture
Intended Environmental Value Propositions?” Journal of Cleaner
Production 171: 413-422. https://doi.org/10.1016/j.jclepro.2017.10.003.

Manu, E. K., D. Atitie, and S. A. Asongu. 2025. “Sustainable Futures:
Redefining Africa's Circular Economy Through FinTech and
Knowledge-Driven Innovations.” Business Strategy and the Environment
35, no. 1: 305-328. https://doi.org/10.1002/bse.70167.

Mayring, P. 2014. “Qualitative Content Analysis—Theoretical
Foundation, Basic Procedures and Software Solution.”

McCarthy, P. X., X. Gong, F. Braesemann, F. Stephany, M.-A. Rizoiu,
and M. L. Kern. 2023. “The Impact of Founder Personalities on Startup
Success.” Scientific Reports 13, no. 1: 1. https://doi.org/10.1038/s41598-
023-41980-y.

Mentink, B. 2014. “Circular Business Model Innovation: A Process
Framework and a Tool for Business Model Innovation in a Circular
Economy.” https://repository.tudelft.nl/islandora/object/uuid%3Ac25
54c91-8aaf-4fdd-91b7-4ca08e8ea621.

Moreno, M., C. de los Rios, Z. Rowe, and F. Charnley. 2016. “A
Conceptual Framework for Circular Design.” Sustainability 8, no. 9: 9.
https://doi.org/10.3390/su8090937.

Morris, M., M. Schindehutte, and J. Allen. 2005. “The Entrepreneur's
Business Model: Toward a Unified Perspective.” Journal of Business
Research 58, no. 6: 726-735. https://doi.org/10.1016/j.jbusres.2003.
11.001.

Morseletto, P. 2020. “Targets for a Circular Economy.” Resources,
Conservation and Recycling 153: 104553. https://doi.org/10.1016/j.resco
nrec.2019.104553.

Moss, E., K. Gerken, K. Youngblood, and J. R. Jambeck. 2022. “Global
Landscape Analysis of Reuse and Refill Solutions.” Frontiers in
Sustainability 3: 1006702. https://doi.org/10.3389/frsus.2022.1006702.

Neumeyer, X., and S. C. Santos. 2018. “Sustainable Business Models,
Venture Typologies, and Entrepreneurial Ecosystems: A Social Network
Perspective.” Journal of Cleaner Production 172: 4565-4579. https://doi.
0rg/10.1016/j.jclepro.2017.08.216.

Nickerson, R. C., U. Varshney, and J. Muntermann. 2013. “A Method for
Taxonomy Development and Its Application in Information Systems.”
European Journal of Information Systems 22, no. 3: 336-359. https://doi.
org/10.1057/ejis.2012.26.

Osterwalder, A., Y. Pigneur, and C. L. Tucci. 2005. “Clarifying Business
Models: Origins, Present, and Future of the Concept.” Communications
of the Association for Information Systems 16, no. 1: 1. https://doi.org/10.
17705/1CAIS.01601.

18

Business Strategy and the Environment, 2026

25U80 7 SUOWILIOD AITERID 3|edl ke Uy Aq PoueA0B a1 SBPILE YO ‘98N J0 SaINI 10} AIRIq 1T BUIIUO 3|1 UO (SUO 1 IPUOD-PLE-SULLBYALIOD" 8] IW' ARG PUIUO//'SAL) SUOTIPUOD PUE S | 8U) 395 *[920Z/E0/¢Z] Uo AeidiiTu1uO Ad]im ‘91B0joutia | Ind Iniisul BUn S| Aq 09902 50/200T OT/10p/LI00"Aa 1 AReic][pUIUO//STY W01} PAPEOIUMOQ ‘0 ‘9EB0660T


https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://doi.org/10.3390/ijfs12020040
https://doi.org/10.1016/j.resconrec.2020.105060
https://doi.org/10.1016/j.jclepro.2018.04.159
https://doi.org/10.1016/j.jclepro.2018.04.159
https://doi.org/10.1016/j.jclepro.2020.123741
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.54254/2755-2721/63/20241004
https://doi.org/10.1016/j.spc.2023.06.007
https://doi.org/10.3390/su12218799
https://doi.org/10.1016/j.jclepro.2019.118528
https://doi.org/10.1016/j.jclepro.2019.118528
https://doi.org/10.1002/bse.4229
https://doi.org/10.1016/j.jclepro.2024.141103
https://doi.org/10.1016/j.jclepro.2024.141103
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.resconrec.2023.107001
https://doi.org/10.1016/j.resconrec.2023.107001
https://doi.org/10.1007/s11365-020-00635-4
https://doi.org/10.1002/bse.70140
https://doi.org/10.1002/bse.70140
https://doi.org/10.1007/s12599-021-00723-x
https://doi.org/10.1007/s12599-021-00723-x
https://doi.org/10.1057/978-1-349-95968-6
https://doi.org/10.3390/su8010043
https://doi.org/10.1111/jiec.12763
https://doi.org/10.1016/j.jclepro.2017.10.003
https://doi.org/10.1002/bse.70167
https://doi.org/10.1038/s41598-023-41980-y
https://doi.org/10.1038/s41598-023-41980-y
https://repository.tudelft.nl/islandora/object/uuid%3Ac2554c91-8aaf-4fdd-91b7-4ca08e8ea621
https://repository.tudelft.nl/islandora/object/uuid%3Ac2554c91-8aaf-4fdd-91b7-4ca08e8ea621
https://doi.org/10.3390/su8090937
https://doi.org/10.1016/j.jbusres.2003.11.001
https://doi.org/10.1016/j.jbusres.2003.11.001
https://doi.org/10.1016/j.resconrec.2019.104553
https://doi.org/10.1016/j.resconrec.2019.104553
https://doi.org/10.3389/frsus.2022.1006702
https://doi.org/10.1016/j.jclepro.2017.08.216
https://doi.org/10.1016/j.jclepro.2017.08.216
https://doi.org/10.1057/ejis.2012.26
https://doi.org/10.1057/ejis.2012.26
https://doi.org/10.17705/1CAIS.01601
https://doi.org/10.17705/1CAIS.01601

Paukstadt, U., T. Gollhardt, M. Altunay, F. Chasin, and J. Becker. 2019.
“A Taxonomy of Consumer-Oriented Smart Energy Business Models.”

Pieroni, M. P. P., T. C. McAloone, and D. C. A. Pigosso. 2021. “Circular
Economy Business Model Innovation: Sectorial Patterns Within
Manufacturing Companies.” Journal of Cleaner Production 286:124921.
https://doi.org/10.1016/].jclepro.2020.124921.

Piispanen, V.-V., K. Henttonen, and E. Aromaa. 2020. “Applying the
Circular Economy to a Business Model: An Illustrative Case Study of a
Pioneering Energy Company.” International Journal of Entrepreneurship
and Innovation Management 24, no. 4/5: 236-248.

Potting, J., M. P. Hekkert, E. Worrell, and A. Hanemaaijer. 2017.
“Circular Economy: Measuring Innovation in the Product Chain.”

Rao, M., L. Bili¢, A. Bast, and A. de Boer. 2024. “What Does It Take to
Close the Loop? Lessons From a Successful Citrus Waste Valorisation
Business.” British Food Journal 126, no. 13: 143-161. https://doi.org/10.
1108/BFJ-08-2023-0700.

Rocha, R. G., A. do Paco, H. Alves, and P. D. Gaspar. 2023. “The
Portuguese Circular Entrepreneurial Ecosystem: Experts Advice on
How to Overcome the Challenges.” Sustainability 15, no. 5: 5. https://
doi.org/10.3390/su15054642.

Schaltegger, S., F. Liideke-Freund, and E. G. Hansen. 2016. “Business
Models for Sustainability: A Co-Evolutionary Analysis of Sustainable
Entrepreneurship, Innovation, and Transformation.” Organization &
Environment 29, no. 3: 264-289. https://doi.org/10.1177/1086026616
633272.

Schoormann, T., J. Schweihoff, I. Jussen, and F. Moller. 2023.
“Classification Tools for Business Models: Status Quo, Comparison, and
Agenda.” Electronic Markets 33, no. 1: 7. https://doi.org/10.1007/s1252
5-023-00639-2.

Stahel, W. R. 2012. “The Business Angle of a Circular Economy—Higher
Competitiveness, Higher Resource Security and Material Efficiency.”
Volume 15.12.2012(EMF). 1-10.

Stam, F. C., and B. Spigel. 2016. “Entrepreneurial Ecosystems.” Working
Papers, Article 16-13. https://ideas.repec.org//p/use/tkiwps/1613.html.

Steffen, W., K. Richardson, J. Rockstrom, et al. 2015. “Planetary
Boundaries: Guiding Human Development on a Changing Planet.”
Science 347, no. 6223: 1259855. https://doi.org/10.1126/science.1259855.

Sterk, F., A. Stocker, D. Heinz, and C. Weinhardt. 2024. “Unlocking the
Value From Car Data: A Taxonomy and Archetypes of Connected Car
Business Models.” Electronic Markets 34, no. 1: 13. https://doi.org/10.
1007/s12525-024-00692-5.

Szopinski, D., T. Schoormann, and D. Kundisch. 2019. “Because Your
Taxonomy is Worth It: Towards a Framework for Taxonomy Evaluation.”

Teece, D. J. 2010. “Business Models, Business Strategy and Innovation.”
Long Range Planning 43, no. 2-3: 172-194. https://doi.org/10.1016/j.1rp.
2009.07.003.

Urbinati, A., D. Chiaroni, and V. Chiesa. 2017. “Towards a New
Taxonomy of Circular Economy Business Models.” Journal of Cleaner
Production 168: 487-498. https://doi.org/10.1016/j.jclepro.2017.09.047.

Uvarova, I., D. Atstaja, T. Volkova, J. Grasis, and I. Ozolina-Ozola.
2023. “The Typology of 60R Circular Economy Principles and Strategic
Orientation of Their Application in Business.” Journal of Cleaner
Production 409: 137189. https://doi.org/10.1016/j.jclepro.2023.137189.

Van Opstal, W., and L. Borms. 2023. “Startups and Circular Economy
Strategies: Profile Differences, Barriers and Enablers.” Journal of
Cleaner Production 396: N.PAG.

vom Brocke, J., A. Simons, and B. Niehaves. 2009. “Reconstructing the
Giant: On the Importance of Rigour in Documenting the Literature
Search Process.” ECIS 2009 Proceedings. https://aisel.aisnet.org/ecis2
009/161.

Webster, J., and R. T. Watson. 2002. “Analyzing the Past to Prepare
for the Future: Writing a Literature Review.” MIS Quarterly 26, no. 2:
xiii-xxiii.

Woolley, J. L., and N. MacGregor. 2022. “The Influence of Incubator
and Accelerator Participation on Nanotechnology Venture Success.”
Entrepreneurship Theory and Practice 46: 1717-1755. https://doi.org/10.
1177/10422587211024510.

Yang, M., D. Vladimirova, P. Rana, and S. Evans. 2014. “Sustainable
Value Analysis Tool for Value Creation.” Asian Journal of Management
Science and Applications 1: 312-332. https://doi.org/10.1504/AJMSA.
2014.070649.

Zhao, X., Y. Wang, X. Chen, et al. 2023. “Sustainable Bioplastics Derived
From Renewable Natural Resources for Food Packaging.” Matter 6, no.
1: 97-127. https://doi.org/10.1016/j.matt.2022.11.006.

Zott, C., R. Amit, and L. Massa. 2011. “The Business Model: Recent
Developments and Future Research.” Journal of Management 37: 1019-
1042. https://doi.org/10.2139/ssrn.1674384.

Supporting Information

Additional supporting information can be found online in the
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Appendix A

All objects or a representative sample of objects have been
examined.

No object was merged with a similar object or split into multiple
objects in the last iteration

At least one object is classified under every characteristic of every
dimension.

No new dimensions or characteristics were added in the last
iteration.

No dimensions or characteristics were merged or split in the last
iteration.

Every dimension is unique and not repeated.

Every characteristic is unique within its dimension.

Each cell (combination of characteristics) is unique and is not
repeated.
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